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(54)Titlc: PLASMA ETCHING DEVICE 
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(57) Abstract 

A plasma etching device which has an auxiliary electrode 
enabling realization of a uniform density of generated plasma on 
the surface of a base and which enables uniform etching with 
respect to the base without depending upon pressure and without 
rotating a magnetic field applying means. The plasma etching 
device has magnetic field applying means which has two parallel 
plate electrodes I and II and RF power applying means, with the 
base set on the electrode I, and which is horizontal and 
unidirectional with respect to the surface of the base where 
plasma etching is carried out In this plasma etching device, an 
auxiliary electrode is provided at least on the upstream side of 
the base in a flow of electron current generated by the magnetic 
field applying means. The auxiliary electrode includes a local 
electrode arranged on the side facing the electrode II and means 
for adjusting impedance provided at a part of the local electrode 
to be electrically connected with the electrode I. 
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■9--fX*SSSt^#<'t5-<i:ft<*fiSt?^5o 0 2 3 Kgjffltg 1 0 3£D4S<b 
X?»l#SrtM©Mi^t. 02 3frS N «Atf2 OraTorr 

10 ©^i^**'h$<T^SC<h3&<^3^^fco 
( 1 - 3 ) Hgfgg 1 0 3 £t£<t5foM 

m 1 ©7°7.X^>yf->^fi-m, fi^©En;to¥& 109t LT, B5C^ 

o-^ipHt*W-r*tt^5 i 5^En»n-c$6DRM wix-my?**?*? 
mmmm 1 o 2 ©##j!><Mg££5o 

20 (-tf-f^P-f K«ft) -fSOfcfK ^^©^©SeW&I^ 

3 3.7- (Vdc) 1/2 

(mm) : R= 

B 

T'^SftSo Vdctt-fe;U7'<>TTX«fi[ % Blil&m&ffiT'fcSo C 

Vdc = 2 0 0V. W<mm2 0 0 G©J§£. R|*ft2mmi«T*5:i» 
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m 6 « N mm i 1 o k mmmm i o 2 1 0 8 (ommfa*^ uzm 
nw)tmmwx&z><> si6©ffif«;M io2«, mmwrn 1 0 3 <^ >tf-?*> 

1 0 2 e&Wi.\iz>z.tft± i Q)'zhz>o mnmm 0 2 e©=3:^i'j:o. m&mm 

10 fljjUS 1 0 2 e ffli|©gft 1 0 8 O^W:t5lMi -vf> 

03ICM^ ftBftfjfB® 1 0 2aM#t'I$ftTO£©te s &$-f <£!£!££© 
15 ^©DRM^ffll^ci-y^V^MT'li. gf*KW£^-y*>^M©tfg 
itte^WMXMfc%mmx£6tet>tf, MsmM l 0 2 £^Bit©±»ftffliJ(;:ie@ 

-r 3 z ch c j; o -t& ah^sm^ $ ^ iz±n\ ^> x-^mm^f z> z. 

tfr^&tteZo m3\i^ mrni icomfrz&tzmMfmi 02 ©ra^-r^g 

1-3|5£(*s ^M^EM©^ii:ufc^©fc©©^ffl^^<h^^o * 

25 -rsK, m^m<D±mmx0^mi&T^m]Ex^m^x^^>zt^mxik 
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(i-4) yz^^SMLgjijaMMJ Q2^ii$f^iiiio3gi 

jb^ 0 8©i£Bi<h©ii;£©g 

J^TT'<i> ^m€@l 0 3©^®©SS$<b&{*l O8 0SI©a$i:^*S 

5 m&iz^xvm-tZo iiiiosics^osiiosoi^ an 6 

(a) ) Kite, >r^>->-X©^Sx.Tt^j:o^^*')^OT@©SffiT^C^: 
« : F©a»«S(*©OT*'CJS < $lc^jftffi@©^E#®{*©gffiJ; 
i§& (0 6 (b) ) KteO. 5mmm&&<te^X[;£otzliT'mir<DmMi}<m 

k^i^tmmw^mx^^^yy-xcom&L^xMi m^m* <o. 

15 U(£ v x/^.y^$tiT^oT*>S(*J:0fi<^'5c:tJi/j:(,^©T\ gB#Rg*© 
Jg^TO££SI©g{*&*SL-U**S|5# lOlai© 

20 &LtzMi-tmffiMmfrzmw^x^-x\zm?z:tt<x%z<Dxifr^ u\, 

©7K¥^{-<t^T*WE® < tOW|g^|Si^«j1-53i^^l;5P t 3M<h^ 
25 i&tTCVSj&V. ^kE-T^ i9JC, C©PpT®li«g I I ©rtMjfiB 1 0 6*^5 > 
KHfitlc bfcttflrcSS I I ©flsas 1 0 7 CM&£QIftrt-£ d t^i -oXM 

( 2 ) am 1 1 iQ5 

El 4 li N la 1 fcfc^T^g I (DMfrZ&fcn® I I ©¥®0T££ O 
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&zw& 1 1 1 o 5 ii. mn.mzffl&ztitz4HLW i o 6 t^mTKO&mm.mM 
izmmzntznm^i o 7 t*^t>w$tlTteo^ m&i i o nc^-rsttg 

^tznmz. m>Lwmz$mu mammon brum limmtzmmm 

z tz, ffimmm i ^mehh i i t <Dr$m, h * c ^mtmmwm 
io o*Huie*@ i iHufes® 1 1 towmiu mm i tmmm 1 1 -ctfctnfc^ 
n-emi-t s immw? x^WL^m^m^kkmrtm tzimw o . i \>xt 
tti%mttirz>z.t\zkr>T^ ^fettzzfy x^fimztizox-mz u\ 
$ to i <D±izmm$titzMft®Km%i£, mimm 1 1 £«-r<5^ 

EI4RO'ig7 (a) fcfct^-C. «gl I 1 0 5*Mt5Wl 0 7*><4# 

*> N 03 6 (a) ICTjrTcfc?^ lil I 10 5£fltaJt-rSfl.m 1 0 7*<, |sj 
ye-*>Xfr£fcS— 0 7 a<hLTk©&l\> 
20 SI 3 6 (b) C*-TJ:-5K N «S I I 1 0 5 *«fiJt«^W 1 0 7 *< 

fcS^flfE©»£*l©±MJ (Eil) Cffl^-TSSP^l 0 7 b >&<{&© 
1 0 7 cj «fc 0 -5 £x mtZZJ >\z-y>7><Dffii£%WiXt>&t>t£ 

25 ±& W:iI9. ^Hl^SWig 1 0 2 CrttfcfcjaffiWi 10 3) |i x 

T-$>zt^?mmi)<$>^fzo 
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i o 6«r5 y m&t u miomm i o 7tzmmm^mimbx^io. ttztv 

®m<&}-X*>mfc±iZfrfrZ>-teJU7'<jTxm& (Vdc) &*%}-t^omm 

5 fejsJu i o 6 tmwm® i o 7 ©^ic^j?^^Enws©T(s 

^ftwemtt-e-?? Ltz\%<Dm.=f- ®^n©*f^[i]-e*>£„ m7& 
ftmvmmi o 7 <D?>izmmwiZ£mitz*mw<Dm&, ms^momm 
i o 6 tmmmm i o 7©m{c^^Ep*u^«©^^-r 0 

io 08©(£*raT-{i. M^ofto^iailim® I I l 0 5^i-TOi 1 0 1 tte 

ximm 1 1 on-m^tt 1 0 7 -cm® 1101 ^©an***?;-*^ 

I^O^iP^^ffll^CiKcfcoT, 1 2 OGau s s OBSlB§i4)-7KW 

mzm^tz73X-?z\ '&%:&m-cimi$2 osoYomrnxb-otz-bJisy^ 

-T7XS&Vdc©/<^y* (max-min) £ s *PK'lill!Vl/<;H:n'/|^< 

25 a«<£K«M*ff»Us mmomtfLZft^T^Zo ztiitzfu^x^ gee 

£ *x £ £ <>: £ < l/fc*- -y f - > r y p -fe x £Hf git* a d £ 
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So 

c ^ t\ rtf \®W& l o 6 ©gtgfc J:OTffl©®B i o 7 ©^giiteffl-r 
ft-|MX*^2 0 0 mm©^tl-€-'tl 1 6 Omm, 2 6 0mra^Aotl^ 
^F*9ffliJ©*# 1 0 6 ©fig/j: if*D-th-f X*&'P$3i tffz t z. 5-e*389i©S*S# 

*IE^T*litie 110 1 fc»A«JMI«* 13. 56MHz % li 
I I ©fl.J38fl 1 0 7 USA"* 5«HJ** 1 0 OMH z <h LtziiK WM I I ©fl-Ji 

io <* s>k, *^-cii. ss 1 1 ©was i o 7 KEMn-rsii5J^m^£. us 

IO^ttSk (itUTl 3. 5 1 2MHz*<Il^^ 

13.56MHz, 4 0 OWBpmLtztZ . Vdc*fjE$Sb**<dJ*m« I I ©**E 
15 SI 0 7^©1 0 OMH z©9]JP«^{i, 7 5-1 OOWil^olSMTt^ 

1 0 7 ^©WMflftttSi I TOfcif 0. 2 5f&ga<hlV*.£o 

(3) 7v±zM*®£23J>&M 

1 0 0©+^"/p*x^fx*»A«««iL-Ctt^ H4C*ti; 

20 S©-> + K4 1 4£ffll*fc„ •> + «7-'\y K 4 1 4 11. ffi I I 1 0 5 

®mm.tftK&MZtltztp>U®l 0 6K8#fflEH$ftfc'/p-fc*#x©£AWT- 
Va-i?X#x£:77X^?Ss@l 0 0©nSB>&^ ^gI©±I^OT^tl/c 

j!/x7 u-#£vm^®tmnrtx<!>&.z&i---KU-oz. t&T*% s c c© •> 

25 +9-^ Kli. KjlJi©J-y^>rJw*i^tfiStt#**1-*t>0-C**o 

(4) 2 -o©M I R#I I ( 2 lMilg£^) ^© 

2 m mm&ttx'te, mmtmrni i ©rsw<»-c* s „ i* c © 

(SIB&l 0-2 0mm{Z^LT*J»), C©£#TT'te*2PJj<DMS I I (ffi 
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3 o ommWL±<Dmwjznmt$:Kt>^m^ 7u±*jfx(D±mmiti)m 
rtxvmmmt^'K t u q mmmz 3 o mm^z-t^m^iar < 
%>t®.t>tiz>o zoimt. 04icte(t5rtij©B® i o 6 tmw>n® 1 07© 
5 mmzm 9 ©ct 9 mm u 1 0 7 1101 (djs-^it/c^i 
i£tte6&dizw>tfi 07* . 107" ^(ts^i-e. m*znzxxc»mm. 

±v£Ltz 2 I TkXf I I ^Wt^-/^ Xvx >y > C i{c 

(»i i ) 

#0]-C*l*> Bl 1 L/cfflffij»«X.^^ffSp«©^ 5 X7X ^ > 

tt£ffit\ ttft/imft©i£M#&£l£;iT, %g I KKStt**) (13. 5 6 

20 [mhz] ) ^m^Ltzmz.^sLLtLzfvx-7^m.oM^m^ft 0 

mmmmi o 21*. l^omwu 0 9i:ioT4i:fc4i (Nft N sis 

Eft, Wft) ®^ft£4^<bLT4$}#]L£*>©£jm^o ^LT. -^©Hi 
SMS (0J*til 0 2 e) WWQiJV- Vit Ort£t>^ mmi lOliy 
a-bZ&tzWM) U 89©3^©*&IttSft (^tf 1 0 2w s 1 0 2 n N 
25 1 0 2 s) *7P-r^ >/TOt-r^C<h(U;0s *^©^BMft©sfr5l£ 

*isM& io2ii, »*tt©tt© (a 1 ) frzuzmmnm 1 0 3 m&j 

ttWtl 0 4<hLTIi. ^m«ftl 0 3tlgl 10 l^^a-Y^^M^Z 
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mmmmi ostmmi 1 o i^mu^^t^m^zu^yay 

xs<—y-£ffli^ 0 mrftW&l 0 31^ Cti^CX^— 1 i 2-e 
MM 110 1 tm&i-Zffiikt LtZo 

5 y^mmM^m i o~ 5 p a iy<MztxmEEbtz 0 7? x-? zmn 
*mnr-i$, iim#x<h UTi*T;i^>#x£fl§t,\ -r^->m^«: 

.lion [mA/cm 2 ] ttJlV'^ TXiffi : Vdc [vo 1 t] £f§-tfc 0 
10 3o tfXffli. #X©S!£»-e 10-200 mTorr ©fEffl-CM Lfc 0 

15 0 3 te^T J: 3 ^MltOtfM (SUS) 1 0 1 \Z\t7v X 

-?&Mm-r&tztb<D-?V--7l 1 3 tlX&t), 2OOmm0©m@ 

20 -73 X'T^S : J ion£^/c 0 

mi 0~^1 3ti. ^^XT^E: J ion [mA/cm 2 ] Zm^tz^X* h 
BI O «ESffl|©Jg3raS ( 1 0 3 e ) ©*# V - Rfc 01 Hi 
WgfflOJBBrM ( 1 0 3 w) ©^# V- Rt Lfcli^ El 1 2 teN&f l©J83r 
mm ( 1 0 3 n) ©##7- FMfcUfcJ§&> El 1 3liSil|0g^rig 
25 (1 0 3 s) ©##7- Kfl:Lfc«£* **tl«en^LTl^o @j?r€ 

tt©*V-K<fc£fck Bfr^©gffl'J©WrS®^. -£©flk©gffli)©I5B>T^g «k -f 
ft©#'6^£©I68t. mmtT'yX^m. (Jion) T'fc£ 0 
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mi 4(i, ^i^m^W/^TXit: Vdc [vo 1 t] fcH^fclg 
HT&& 0 5tt. m 1 0 ~H 1 3 IZtts Ltz7 5 : J ion [mA 

/cm 2 ] ©,^^|ii6T7fxbfcr-5-7T'*)'So 

m 1 4 ^e>, £r©i^®i£ •> a - h m%<?>mmKm%-rz>0k 

E9 1 4&*>'EI 1 5frt>^ Emmom^WM (3 0 2 e) (Dh-ii^J- RtLfctg^ 

attest lt. m©EPto^{ci: o t£ i^wf*©^©^/* < «h h±mm 

#£f£tt 6 C t K J; o T, ±IB^J**^/* $ tl S C i W A: 0 
(«0J2) 

ESffl©s^>f > v-yy**vsmtttWL 1 0 4 e t ux&«g 

a©3>f f y-9"^fflC\ y^X^M: Jion [raA/cm 2 ] £-tr;l/7'-W TX 
15 fft:Vdc [volt] Zm^fZ&tiigfcM 1 <hM#& 0 3>-r>^©^*^ N 
K 7s IK 2 1 [ P F] <hU*:ii&<!:, is3-b£-&tzm& (H» 1 

C©<h£s i©3o©^^f >h°-?*>X£I$^iJ-£^& (1 0 4 w. 

io4ru i o 4 s) itmnmzyti— >y$-&tz 0 

20 ffe©&tes !t»J 1 L^o 

H 1 6l$*y jL^lZtSliZ-kfry^^TXHtt. : Vdc [v o 1 t] El 1 7{i 
•XyX^tSSt: Jion [mA/cm 2 ] ^P^^T'^-So 

;£D2o©r77^b, ElDOg^Y >t-/>x*«it (2 1 
[pF] ) i-T^Ci:JCj;^T. *3-h$H*fcJ8&«fc9BC*Vdc££*)^\ 

(li«3) 

*0lT*tt N MS I I Kfc^TJKfl&Wtfl (10 0 [MHz] ) £E[lftnr<SSP# 
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EI 1 8 Itim I I ©£ffi ( 1 0 6 t 1 0 7) l^EPttlL^^ 0 1 9 &WM 

1 i ©#£>&# (io6) (DfrKmimbtzi%&, m2 oteEmmv>ftmw& 

(1 0 7 e) ©^icBlftlLfcli^ 132 1 li£T©fl>B*S (10 7) {cEftfjnL 

01 8x^01 9tu mattomzmfitr. vdc©'<5'y 

WJajftM^iWftlLfcSftS^a&tKc^ofco B2 0.tli, Ell 8Rtf01 
J£^TVdc©'<^y*#'h£ <tt£ffi|6]#£ofco 02 1 ©ii^ > Ell 8~0 

2 0^it^TVdc©^<5 > y+^L<fiMT'^SCi:^*N- 5 7to £ 

io xoftmnm ci 07) ^^a^^M-r-sct-c^ vdc©/<v*y+*jwH 

Sfc^ 02 lri^ N SSI ICMtt£8H!lI&Lttt^g£ (El 2 1, 0W) O 
Vdctt2 0 VELL©'<5'y*jW&»K S(*©JgB5l^ + -5?7y"/^~^©» 

^<*5®i:*fu, i©£t©*e®s (107) izmmm&wmLtz 

15 1#£ (0 2 K 7 5W) {C{iVdc©A5«y^3 VgJffJCfflI>t^*l-5©T. f- 

02 2 (i, W&ffl©ftftf&li (1 0 7w) <DfrlzmQLUfr^tiM&%7fi-ri& 
m-Tr&Zo d©*S£li. 02 OK*UfeEftfl|©^fift (l 0 7e) ©#fcB] 

floLfcii&iR i/^i/-e*5ci^b, vdc©^'^ > y+^TOJ-rs^i6^w^T 

20 ©*ts«g (107) icTO-rs c tt>wmv$>z t^tz 0 

*fflT*tis 9M I £ 1 3. 5 6 [MH z ] Jfi5BjjtffcJj£x I I ©fl^K 

til 00 [MHz] (OMMMij^MnmUaUztK fgi Ki^StLfc^ 
^Xv©ia^/«cS#J (^x/N^*>^S-b;U7/<>f TxS&Vdc©PIS¥a<i: L 

25 ( f 2) t Lxu, mm 1 (-Enjn-rsra^©^« ( f 1 ) J: *>?s^e«8* 

ffil*fc„ *©*£g x 'J^ttSA^T*. Vdcffi;E^Jg«£*i3o f 2£f 1 J; 

L.fc«^x 1 1 i^avd c < teztz^ mm I I 
&x'<y9zn\z< <t£znmb&z 0 ttz, mmmn a 2 = t n <hu« 
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l\, IrfrLtttfi^ f 1 t f 2©«ft.f^OI*|:j;oT> f 2= f 1 1 

5 ©4><e < <h *>±*«K»itfc*iittW (io2) *«tew-*»wt*m^&tts 
©3t«s d0 3) amRks r«oi# (i o 8) k(Dffimt£mm&&*. 
x^mmi don {c«gg^ti-5»±©7°5x'-7^jPiF : j i (Dftmzm^ 
zofy-mz^xmiLtzo *<m> mmmm do 3) ommm^w\zn 
Lxmmt btz 0 ffithmm (102) ^AWt-r^^ss (1 0 3) 

10 (DWMW ( 1 0 8) flJ©M»©WSgat^L x gegft (10 8) ©it££D 

±ie^0tb@ (103) tsi* (108) kvmswz&mvmmt. mmm 
mommztt-f z> ra^cs $ l £g®-r s ^iia^t, &© 4 m*5 ©ses 

(02 9 (a) ~ (d) ) £8UEl/fc 0 
15 EH4-1 : J§m«S©SI*l-*N-«RW©fi$LK gft©iSS£DJ;<9 
Jg^«£ (02 9 (a) ) o 

«*U**6 (02 9 (b) ) o 

20 ft^l§£ (02 9 (c) ) 0 

ge^4-4 :^ff>mmtmm^ mmmm^mm^m^ (029 <d) > 0 

. JJE J i ©il/SKi^ 03 0 (MM I I ©»t>j|/c«® I «?||) 
KjjrTJ:-^ «S I ©Stt**E«S5# (IHry? :10 1a) \zmitz~f 
n-7 (0+OEH©M) £fflWc 0 iTtt^ ■fa-yiU MMmm^ 
25 1 0 9 \Z J; o T£ bfc*^©Sft*l©4>tt < £ fc±«flW ( Emm) frioTWtM 

mmm) 2 0 mmias-c 3 &ieg u^ 0 3 mvjmm 6 0 mmt 

©&(*> *s^9«. ±s (Nil) &ctf& (sstD ic^n^nsffl-e* 

So 
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znm. mmnm a 03) <hTOi©s^«£^Lxi^^ tiou) 

1 mmt btz 0 

5 ttz, mm 1 ( 1 0 1 ) iHuiE*s 11 (io5) tcDfflmu, mmm 1 tm 
mm 1 1 x^ttitz^m\H^^6mmm^^x^m^m^M^mT 
m -o tzimw 0 . 1 m±t k zmmfrw £ *#ij-ete 3 0 mm t Ltz 0 z. ti 

flfc©j^Ui, «W1©H1 0©&# (EHij©^v-Rt) <h|s]^<bL^o 
10 HI3 1 (a) ~ (d) ±M4-?(D®.mztoVZzf7X^®m : J i ©fi'J£ 
ig^^-rr5 7T'*^o H3 1 (a) ~ (d) te, ieg4-l -4-4 
•To (H3 llcfc^Ts HI$4(iyD-^gegU/cMT'*<9> »li-b;U7^V 

rxiiit: vdctw„ ^'^7{^u^3o©En«. AEp#±&©aij5£ 
yjycom^^ □ew+soafl^ -i >©«&ni£. vep#to©$iJ£^ >© 
15 f£&*ikt 0 

03 1 (a) ~ (d) ctO. KITO«^iNifj;ofc 0 
®Eg4-4 (i^B@£13:im>li£ (H2 9 (d) ) KJt^T, 'Pti(t$> 
±»Stffii|{CijRlT€S (10 3) £!9:tf/cKM4-l~4-3 (El 2 9 (a) ~ (c) ) 

20 ©Sttl;::tt-r3RW©fi£L£Stt©figDJ:<9M< L/cEfi4-l (029 
(a) ) ©^(c(i, ^©tifglcteo-c^^X^lgcfiT^IIIS^ti/co 



©jljM@©aftK *ft5 R3Dl«©S £ L £gft©!;g D £ |s)^^tiJiLh<h 
L£@e^4-2Xtt4-3 (H2 9 (b) N (c) ) Til. _hT&©$J£7-f >iC:fc^ 
T *>75 Xv«#i$-<htt3©T\ gft^BKft LTfcj-T'££ L/c^Xt 

(H«5) 

*^JT'(is HI 1 ©^i"RxTH 3 2 K5f Lfcffil!liai0ttl^M^7 
X7X 7 f>^|^ffll\ (10 6) <hft» (10 7) K#$£&*1*: 

tin (105) i,tii (ion <h©TO^j^seg«x.T, mm i 
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(10 1) K*)cg£ft£afr±©^"7''WTXTO : Vdc©#ft£D^ ^£© 
ttlCOt^-C&ftbfco 03 2IC*>^T> 1 0 0(i^- + >/N\ 1 0 1 liTO 
K 101 atttl I ©Sft£«g-f .10 5 (iHH I I . 

10 6 1 0 7 im®m®, 1 0 8 fiSft, 1 0 9 l3TO©EPfln# 

5 1 1 o am® i ^^^^Entti-r^^, 1 1 5 im® 1 1 zmfc-rmm 
zzx\ m®i izmfct&KnnMtLxit. 133 6 (a) \z.fFt&o\^ 

W® III 0 5£M-r£^Sfll 0 7K |3j-c7M >h°-y>X^t,/j:-5-# 
^107 a£ffi(,^c 0 

10 ^©lik^I (10 1) JCW 13. 5 6MHz©HM^ ^MI IOfl-1 

tg (107) \z\t 1 0 0 mh z ©j65E«***v?r*iBM)D u ®® 1 1 

£ (10 6) ttT-xn&tLtztZ&J&Ltif^X-?^ Sf*±©Vdc©^ 

±IEMI I (l 0 5) <h®il (10 1) £©«*N<jttEg©££l*, 
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